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HERA vs. EIC: x-Q2 Dependence
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ZEUS Detector from HERA



HERA vs. EIC: x-Q2 Dependence
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HERA Beam Energies:
26.7 GeV e- (Ee)
820 GeV p (Ep)

EIC Beam Energies:
10 GeV e- (Ee)
250 GeV p (Ep)

Scattered Lepton Kinematics:

y = 1 - (Ee’ / 2Ee)(1 - cos(θe’))

Q2 = 2EeEe’( 1 + cos(θe’))

x = Ee’( 1 + cos(θe’)) / (2yEp)

Jet Kinematics:

y = (Ej / 2Ee)( 1 - cos(θj))

Q2 = Ej
2 sin2(θj) / (1 -y )

x = Ej ( 1 + cos(θj)) / [(1 - y)(2Ep)]

Ee

Ep

Ee’

Ej



Lepton Angle
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HERA Physics Figure 23 (Top Left) HERA (Black) vs. EIC (Red)



Lepton Energy

5HERA Physics Figure 23 (Top 
Right)

HERA (Black) vs. EIC (Red)



Jet Angle

6HERA Physics Figure 23 (Bottom Left) HERA (Black) vs. EIC (Red)



Jet Energy

7HERA Physics Figure 23 (Bottom Right) HERA (Black) vs. EIC (Red)



Inelasticity, y
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HERA Physics Figure 24

HERA (Black) vs. EIC (Red)



EIC Theory vs. Simulation
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File Used:
pythia.ep.250x010.10000000events.
seed505211968_Subset10000.root 



Lepton Kinematics

10Lepton Angle (0o, 90o, 150o, 170o) Lepton Energy (5 GeV, 9 GeV, 11 GeV, 15 GeV)



Jet Kinematics

11Jet Angle (180o, 150o, 30o, 10o) Jet Energy (5 GeV, 7 GeV, 10 GeV, 20 
GeV)



Inelasticity, y

12y = 1    y = 10-1   y =  10-2  y = 10-3



Next Steps...
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Questions?
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